A few years ago when the trees were younger or retarded in growth by mineral deficiencies, the water requirement of most Florida citrus groves was not high. With the general use of a better balanced nutritional program trees which were thin in foliage are now profuse in growth during periods when moisture is adequate. Because of frequent droughts occurring mostly during the fall and spring months, moisture has become a limiting factor in production, especially in older closely planted groves on the sandy soils of the central "ridge" section. The soils there are practically devoid of colloidal clay and usually contain about I % organic matter. Being very open and porous, they normally retain very little rain or irrigation water against drainage. This natural tendency toward dryness is further aggravated by a peculiar condition which develops in the sandy soil of older citrus groves. Large bodies of difficultly wettable surface soil which remain unwetted even during the summer rainy season are found beneath citrus trees. These greatly affect the manner in which moisture falling as rain or applied as irrigation water penetrates into and wets the mass of soil beneath citrus trees. In this paper the results of a study of this condition are presented. It is believed that similar conditions may be found elsewhere, especially on sandy or organic soils, and it is hoped that the information will be of value to workers interested in soil moisture problems.
METHODS
The distribution of moisture in the soils of citrus groves set on Norfolk fine sand was studied during the drought of May and June 1945. Soil cores were taken from the tree trunk to the middles between trees at intervals of i foot both parallel and perpendicular to the direction in which the irrigation pipe was laid. The cores were removed in depth sections of o to 6, 6 to 12, 12 to 24, 24 to 36, 36 to 48, and 48 to 60 inches. Notes were kept on which portion of each section appeared dry, moist, or wet. Preliminary tests showed that soils which appeared to be dry seldom contained more than about i% "available"moisture. Representative samples of each soil depth layer were taken in sealed_ jars to the laboratory from several of the cores and the moisture contents were determined. Composites were made of the samples from each depth layer and the quantities of water which they would hold at the theoretical "wilting point" (16 atmospheres tension) were determined by the centrifugal method (2) .
3 The quantities of available moisture in the samples at the time of sampling were calculated by subtracting the wilting point percentages from the corresponding field moisture contents. From the field notes and the moisture data, charts were prepared which showed the results. In effect, these charts were profile cross sections of the soil under citrus trees from the moist. The available moisture contents found for section tested were indicated on the charts by values.
A modification was made of a method used prev to study the relative wettability of soil samples. T cation was found to be more suitable since it reproducible and more than one sample could be co tested at one time. A i25-cc beaker was rinsed with of paraffin in carbon tetrachloride and allowed to to leave a thin coat of paraffin on the beaker wa gram sample of soil to be tested was placed in the b a paraffin-coated glass tube (i cm bore and 8 cm pushed into the soil so that about half of the tube free above the surface. The purpose of the coating was to prevent water absorption through wetting surface around the soil. The purpose of the tube wa air to escape freely from the soil after water c surface. Using a stop-watch the amount of time re 20 cc of water to penetrate the surface and be ab the soil was determined. The value obtained was c relative time of wetting" and was used as repres wettability of the particular sample tested.
The effect of wetting with various liquids on the of difficultly wettable soil was determined. Prelimi showed that if the liquids were evaporated from the open air the cooling effect caused moisture to and affect the wetting properties, since water itse the difficultly wettable condition (3). Hence, to effect of the liquid tested, it had to be evaporated soil in a moisture-free atmosphere. To do this a soil sample was placed in a large test tube in a 4 sure flask fitted with a two-hole rubber stoppe which the stem of a separatory funnel touched th face and a glass tube reached to the bottom of the ple in the test tube. The side arm of the pressure attached to a vacuum pump and the glass tube to flasks containing concentrated sulfuric acid and a pressure flask outside of the test tube was part with anhydrous calcium chloride. After a sample placed in the test tube the pressure flask was clos air displaced by dry air drawn through the trai liquid to wet the soil was introduced through the funnel. The liquid was then evaporated by drawi through the soil for about 15 hours. The liquids trie absolute methyl and ethyl alcohols, petroleum eth ether, and carbon disulphide. The alcohols were d distilling from metallic sodium and the petroleum dried by shaking with metallic sodium.
The same pressure flask system was used to e soil with various liquids in a moist-free atmosp tube running to the bottom of the test tube con soil sample was attached to the vacuum pump an arm of the flask to the air-drying train. The liqu troduced into the soil surface from the dropping was withdrawn from the bottom of the soil through the glass tube. This technique enabled th to leach the soil with the liquid used without mo densing in the soil due to the cooling effect of e For each extraction test, a loo-gram soil samplewith 200 cc of liquid. The soil was then dried b dry air through the sample for about 15 hours.
The effect of live steam upon the difficultly we
